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MICROWAVE OVEN 

Technical Field 

The present invention relates to microwave ovens, and more particularly, to a 
microwave oven of which performance is excellent even if a size thereof is small. 
5 Backgroxmd Art 

In general, the microwave oven cooks food, not by burning gas like a gas oven 
range, but by raising an inside temperature with electricity, or directing a microwave to 
the food. 

Since the microwave oven generates no flame, and has no gas leakage hazard, 
10 which provides the advantage of low risk of accidents caused by negligence of safety, 
the microwave oven obtains good response fironi consumers. 

FIG 1 illustrates a section of a related art microwave oven. 
Referring to FIG 1, the related art microwave oven is provided with a body 1 
forming an outer appearance, and an iimer case 2 inside of the body 1 having a cooking 
1 5 chamber 2a formed therein. 

In a front of the body 1, there are a door 4 for opening/ciosiag the cooking 
chamber 2a, and a control panel 3 for manipulation by a user, and the like. 

In an upper surface of the inner case 2, there are a heater 5 and a reflective 
plate 6 surrounding the heater 5, and, in a rear surface of the inner case 2, there is a 
20 convection assembly 7 for transmission of heat to the cooking chamber 2a. 

In the cooking chamber 2a, there is a tumtable 10 for placing food thereon, 
with a driving motor 8 and a roller 9 xmder the tumtable 10 for rotating the tumtable 10. 

Of course, though not shown, inside of the body 1 is an outfit room having 
various electric parts and fittings, such as a magnetron for generating the microwave, 
25 and a high voltage transformer. 
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The operation of the related art microwave oven will be described briefly. 

Upon placing food on the turntable 10, the turntable 10 rotates by the driving 
motor 8 and the roller 9, At the same time with the rotation of the turntable 10, the 
heater 5 emits heat to cook the food. 
5 In this instance, the convection assembly 7 transmits heat to the food in the 

cooking chamber 2a, too. In more detail, the convection assembly 7 elevates an inside 
temperature of the cooking chamber up to 200 — 300° to heat the food, adeqviately. 

In the meantime, recently, there are many microwave ovens each installed on a 
cooking appliance, such as a gas range, or gas oven range, for discharging heat, smoke, 
10 or smell from the cooking appliance to an outside of a room. In general, such a 
microwave oven is called as an OTR (Over The Range) type microwave oven. 

FIG 2 illustrates a section a related art OTR type microwave oven. 

Referring to FIQ 2, the related art OTR type microwave oven has a stmcture 
the same with a general microwave oven, and is installed over a cooking appliance 12 
15 like the gas range. 

However, the related art OTR type microwave oven is provided with a 
ventilating device (not shown) for making qidck discharge of moisture or smoke 
produced in a course of cooking from the cooking appliance 12 to an outside of the 
room. 

20 Accordingly, the related art OTR type microwave oven has a function of 

making a room environment comfortable by discharging smoke or smell from the 
cooking appliance 12 to the outside of the room, together with a function of cooking 
food. 

However, the provision of the convection assembly 7 to the rear of the inner 
25 case 2 of the related art OTR type microwave oven increases a front-rear distance, 
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unnecessarily. 

That is, referring to FIGS, 1 and 2, the related art microwave oven has a front- 
rear distance increased by LI for mounting the convection assembly 7. Therefore, 
since it is also required to reduce a size of the cooking chamber 2a for reducing the 
5 front-rear distance of the related art microwave oven, there has been a limitation in 
making the microwave oven smaller. 
Disclosure of Invention 

An object of the present invention is to provide a microwave oven which has a 
good performance even if a size thereof is small. 
10 Additional features and advantages of the invention will be set forth in the 

description \\diich follows, and in part wiU be apparent to those having ordinary skill in 
the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention will be realized and 
attained by flie structure particularly pointed out in the written description and claims 
15 hereof as well as the appended drawings. 

To achieve tiiese objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, a 
microwave oven includes a body forming an outer appearance, an inner case in the 
body having a cooking chamber formed therein, an outfit room at one side of the 
20 inner case, having various electric parts, such as a magnetron, a high voltage 
transformer, mounted therein, and a convection assembly mounted at a side of the 
inner case, for transmitting heat to the cooking chamber. 

The convection assembly is mounted in the outfit room. 
The microwave oven fiirther includes a cooling fan on an upper surface of the 
25 outfit room for directing air downward for cooling the electric parts and the convection 
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assembly. 

In the meantime, the microwave oven further includes a cooling fan at a rear 
upper comer of the outfit room for cooling the electric parts and the convection 
assembly. The cooling fan is mounted tilted to face a front lower side of the outfit 
5 room for directing air toward the electric parts and a side of the convection assembly. 

The body has an inlet in a front surface for introducing extemal air, and the 
outfit room has an opening for guiding the extemal air introduced into the body 
through the inlet to the outfit room. 

The cooling fan is under the opening for cooling the electric parts and the 
10 convection assembly. The cooling fan is mounted tilted to face a fix>nt lower side of the 
outfit room for durecting air toward the electric parts land a side of the convection 
assembly. 

In the meantime, the outfit room has an exhaust opening in an upper sxuface 
for discharging air fix^m the outfit room. The microwave oven further includes a flow 
15 guide in the outfit room for guiding air from the outfit room to the exhaust opening. 

The flow guide includes one end surrounding the magnetron, and the other end 
connected to the exhaust opening. 

The microwave oven further includes an exhaust duct in an upper portion of 
the outfit room in conmumication with the outfit room for discharging extemal air 
20 introduced into the outfit room to an outside of the body. The exhaust duct is extended 
to a front of the body, to discharge air from the outfit room to front of the body. 

There is a flow guide in the outfit room for guiding air introduced into the 
outfit room to the exhaust duct. The flow guide includes one end surroimding the 
magnetron, and the other end connected to the exhaust opening. 
25 . The microwave oven further includes first, and second holes in a bottom of the 
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body, an exhaust fan on an upper surface of the inner case for introducing air into an 
inside of the body through the first, and second holes, and an exhaust opening in an 
upper surface of the body for discharging air passed through the exhaust fan to an 
outside of the body, 

5 Between the body and the outfit room, there is a second exhaust flow pass^e 

for guiding air introduced through the second hole to the exhaust fan. There is an 
exhaust duct in an upper portion of the outfit room for discharging external air 
introduced into the outfit room to an outside of tiie body. 

The exhaust duct is in communication with the second exhaust flow passage. 
10 There is a flow guide in the outfit room in communication with the outfit room for 
guiding air introduced into the outfit room to the exhaust duct. 

It is to be understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are 
intended to provide fiirther explanation of the invention claimed. 
15 Brief Description of Drawings 

The . accompanying drawings, which are kicluded to provide a fiirther 
understanding of the invention and are incorporated in and constitute a part of this 
appUcation, illustrate embodiment(s) of the invention and together vsdth the description 
serve to explain the principle of the invention. In the drawings; 
20 FIG. 1 illustrates a section of a related art microwave oven; 

FIQ 2 illustrates a section of a related art OTR type microwave oven; 
FIG. 3 illustrates a section of a microwave oven in accordance with a first 
preferred embodiment of the present invention; 

FIG 4 illustrates a side view of the outfit room in FIG. 3; 
25 FIG. 5 illustrates a diagram of a convection assembly in accordance with a 
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preferred embodiment of the present invention; 

FIG 6 illustrates a section of a microwave oven in accordance with a second 
preferred embodiment of the present invention; 

FIG 7 illustrates a section of a microwave oven in accordance with a third 
5 preferred embodiment of the present invention; 

FIG 8 illustrates a section across a line I-I in FIG 7; 

FIG 9 illustrates a section of a microwave oven in accordance with a fourth 
preferred embodiment of the present invention; and 

FIG 10 illustrates a section across a line I-I in FIG 9. 
10 Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be used throughout the drawings 
to refer to the same or like parts. 
15 FIG 3 illustrates a section of a microwave oven in accordance wilfa a first 

preferred embodiment of the present invention, FIG 4 illustrates a side View of the 
outfit room in FIG 3, and FIG 5 illustrates a diagram of a convection assembly in 
accordance with a preferred embodiment of the present invention. 

Referring to FIG 3, the microwave oven includes a body 100 forming an outer 
20 appearance, and an inner case 110 inside of the body 100. 

Inside of the iimer case 110, there is a cooking chamber 1 10a for cooking food, 
with a turntable 130 on a bottom for placing the food thereon. It is preferable that the 
tumtable 130 has an adjustable height for uniform heating of the food by a convection 
assembly 200 to be described hereafter. 
25 At one side of the inner case 110, there is an outfit room 150 having various 
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electric parts, such as a magnetron 170 for generating a microwave, a high voltage 
transformer 180, and the like mounted therein. 

In the meantime, there is also a convection assembly 200 in the outfit chamber 
150 for transmission of heat to the cooking chamber 1 10a. 
5 Referring to FIG 4, the convection assembly 200 includes a heater 210, a 

convection fan 220, and a heater cover 230 for enclosing the heater 210, and the 
convection fan 220. 

The heater 210 generates heat, and the convection fan 220 coupled to the fan 
motor 240 with a shaft for transmission of heat from the heater 210 to the cooking 
10 chamber 110a. 

In more detail, referring to FIG 3, the heater 210 has a ring shape, and the 
convection fan 220 is smaller than a diameter of the heater 210. The heater 210 is 
mounted closer to the cooking chamber 110a than the convection fan 220, 

The heater cover 230 protects the heater 210 and the convection fan 220, and 
15 prevents the magnetron 170 suffering from damage by heat of the heater 210. 

The convection assembly 200 may further include temperature gages (not 
shown) for sensing an inside temperature of the cooking chamber 110a, or a 
temperature of the heater 210. 

The convection assembly 200 is connected to a controller (not shown) which 
20 controls operation of the microwave oven with a lead wire (not shown). That is, the 
controller provides a predetermined signal to the convection assembly 200 through flie 
lead wire according to an operation mode of the microwave oven, to control operation 
of the heater 210, and convection fan 220. 

In the meantime, above the outfit room 150, there is a cooling fan 190 for 
25 cooling the electric parts and the convection assembly 200. The cooling fen 190 directs 
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air downward for prevention of overheating of the electric parts and the convection 
assembly 200. 

In more detail, upon putting the microwave oven into operation, the outfit 
room 150 is heated by the heat from the electric parts and the convection assembly 200, 
5 \^ch is liable to damage the electric parts and the convection assembly 200. To cope 
with this, the cooling fan 190 is provided for directing air toward the electric parts, and 
the convection assembly 200, both of which are tmder operation. 

If the microwave oven is of the OTR type, an exhaust fan 270 is moimted on 
the inner case 110. The exhaust fan 270 is coupled to an exhaust motor 280, for 
10 drawing smoke and the like produced from a gas oven range, and the like, installed 
under the microwave oven through a bottom of the microwave oven and discharging to 
an outside of the room through an upper or rear sinface of the body 100. 

Thus, the moimting of the convection assembly 200 inside of the outfit room 
150 enables the microwave oven in accordance with the first preferred embodiment of 
15 the present invention to shorten the front-rear distance. 

FIG 6 illustrates a section of a microwave oven in accordance with a second 
preferred embodiment of the present invention. 

Referring to FIG 6, the microwave oven in accordance with a second 
preferred embodiment of the present invention includes an inner case 110, an outfit 
20 room 150 at one side of the inner case 110, and a convection assembly 200 at the other 
side of the inner case 110. 

According to this, different from the first embodiment, the microwave oven in 
accordance with a second preferred embodiment of the present invention has no 
convection assembly 200 mounted in the outfit room 150. That is, the outfit room 150 
25 and the convection assembly 200 are moimted at left and right sides of the iimer case 
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110, respectively. 

The convection assembly 200 is provided with a separate cooling fan (not 
shown) for cooling. That is, different from the first embodiment, the cooling fan 190 in 
the outfit room 150 serves only to cool down the electric parts. Therefore, the 
5 microwave oven in accordance with a second preferred embodiment of the present 
invention is provided with a separate cooling fan (not shown) for cooling the 
convection assembly 200. 

Thus, alike the first embodiment, the microwave ov&x in accordance with a 
second preferred embodiment of the present invention can also shorten the front-rear 
10 distance because the convection assembly 200 is moimted at a side of the inner case 
110, 

FIG 7 illustrates a section of a microwave oven in accordance with a third 
preferred embodim^Lt of the present invention, and FIG. 8 illustrates a section across a 
line I-I in FIG 7. 

15 Referring to FIGS. 7 and 8, alike above embodiments, the microwave oven in 

accordance with a third preferred embodiment of the present invention includes a body 
100, an inner case 110, an outfit room 150, and a convection assembly 200. 

Inside of the outfit room 150, there are various electric parts and the 
convection assembly mounted therein. In more detail, as described before, inside of the 

20 outfit room 150, there are electric parts, such as a magnetron 170 for generating a 
microwave, and a high voltage transformer 1 80. 

The magnetron 170 is mounted on an upper surface of the outfit room* 150, 
and the high voltage transformer 180 is moimted on a bottom of the outfit room 150. In 
this instance, a wave guide is moimted along upper surfaces of the outfit room 150, 

25 and the inner case 110 for transmission of the microwave from the magnetron 150 to 
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the cooking chamber. 

Alike the first embodiment, inside of the outfit room 150, there is the 
convection assembly 200 movmted therein. The convection assembly 200 is mounted 
on a side siuface of the inner case 110, for transmission of heat to the cooking chamber 
5 110a. 

At an upper rear comer of the outfit room 150, there is a cooling fan 290 for 
cooling the electric parts and the convection assembly 200. 

In this instance, the cooling fan 290, mounted tilted to face a firont lower side 
of the outfit room 150, directs air toward the electric parts and a side of the convection 
10 assembly 200. 

In the nieantime, the body 100 has an air inlet 120 in a firont surface, and the 
outfit room 150 has an opening 250 in an upper surface for guiding the air introduced 
into the body 100 through the inlet 120 to the outfit room 150. 

Therefore, the air, introduced into a space defined by the body 100 and the 
15 outfit room 150 through the inlet 120, is introduced into the outfit room 150 through 
the opening 250. At the end, air keeps being introduced into the outfit room 150 
through the iolet 120, and the opening 250, for cooling the electric parts and the 
convection assembly 200. 

The cooling fan 290 is mounted \mder the opening 250 for directing air toward 
20 the electric parts and the convection assembly 200. 

In the meantime, the air introduced into the outfit room 150 is heated as the air 
cools down the electric parts and the convection assembly 200 by the cooling fan 290. 

If the heated air is stagnant in the outfit room 150, the heated air is liable to 
damage the parts in the outfit room 150, on the contrary. Therefore, it is required to 
25 discharge the heated air to an outside of the outfit room 150, as soon as possible. 
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For this, there are a plurality of air introduction holes 111 in a side surface of 
the inner case 110 the outfit room 150 is provided thereto in communication with the 
cooking chamber 110a. Accordingly, the ah: blow by the cooling fan 290 is discharged 
to the cooking chamber 110a through the air introduction holes 111 after cooling the 
5 electric parts and the convection assembly 200. 

There is an air outlet hole (not shown) in a rear surface of the inner case 200 
for discharging the air introduced into the cooking chamber 110a. 

However, above air flow is not made once the convection assembly 200 is put 
into operation for cookmg food. That is, once the convection assembly 200 is put into 
10 operation, a damper (not shown) closes the air introduction holes 111 for elevating an 
inside temperature of the cookmg chamber 110a, to shut off the introduction of air into 
the cooking chamber 1 1 Oa. 

Accordingly, during the convection assembly 200 is in operation, the heated 
air is stagnant in the outfit room 150, which is liable to damage the electric parts and 
15 the convection assembly 200. 

In ordCT to prevent this, in an upper surface of the outfit room 150, there is an 
outlet 160 for discharging air introduced into the outfit room 150. The outlet 160 
enables discharge of air to an outside of the outfit room 150 even in a case the air 
introduction holes 111 are closed by the damper, to prevent the heated air fix)m 
20 stagnant in the outfit room 1 50. 

Moreover, there is a flow guide 300 in the outfit room 150, for guiding the air 
to the outlet 160, to make smooth discharge of the air firom the outfit room 150 to an 
outside of the outfit room 150. 

It is preferable that the flow guide 300 has one end configured to surround the 
25 magnetron 170, and the other end configured to be coimected to the outlet 160. The air 
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directed toward the magnetron 170 cools down the magnetron 170, and discharged to 

an outside of the outfit room 150 at once through the flow guide 300 and the outlet 1 60. 

According to this, the flow guide 300 enables to prevent the heated air from being 

stagnant in the outfit room 150, efifectively. 
5 In the meantime, additionally, there is an exhaust duct 3 10 in an upper portion 

of the outfit room 150 for discharging the air introduced into the outfit room 150 to an 

outside of the body 100. The exhaust duct 310 is in communication with the outfit 

room 150, for smooth discharge of the air to an outside of the body 100. 

The exhaust duct 310 is extended to a firont of the body 100 for discharging air 
10 firom the outfit room ISO to firont of the body 100. Of course, the exhaust duct 310 may 

be extended in a rear or a side of the body 100, for discharging the air fix)m the outfit 

room 150 to the rear or side of the body 100. 

The exhaust duct 310 in the upper portion of the outfit room 150 enables to 

discharge air from the outfit room 150 to the j&ont of the body 100 after guided to the 
15 exhaust duct 310 through the flow guide 300. 

In the meantime, in a case of the OTR type microwave oven, the body 100 has 

first, and second inlet holes 101, and 102 in a bottom surface, and the inner case 110 

has an exhaust fan 270 in the upper portion 110 for introducing air into the body 100 

through the first, and second inlet holes 101, and 102. 
20 In more detail, the exhaust fan 270 coupled to a driving motor 280 generates 

suction force so that smoke and the like produced firom a gas oven range, or the like 

under the nciicrowave oven is introduced into the body 100 through the first, and 

second inlet holes 101, and 102. 

There is an exhaust opening 103 in an upper surface of the body 100 for 
25 discharging air passed through the exhaust fan 270 to an outside of the body 100. Of 
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course, the exhaust opening 103 may be in a rear surface of the body 100, 

Moreover, between the body 100, and the inner case 110, there is a first 

exhaxist flow passage 104 for guiding the air introduced through the inlet first hole 101 

to the exhaust fan 270, and between the body 100 and the outfit room 150, there is a 
5 second exhaust flow passage 105 for guiding the air introduced through the second 

inlet hole 102 to the exhaust fen 270. 

Accordingly, the air introduced through the first inlet hole 101 is guided to the 

exhaust fan 270 through the first exhaust flow passage 104, and the air introduced 

through the second inlet hole 102 is guided to the exhaust fan 270 through the second 
10 exhaust flow passage 1 05. 

FIQ 9 illustrates a section of a microwave oven in accordance with a fourth 

preferred embodiment of the present inventioti, and FIG 10 illustrates a section across 

alineI-ImFIG9. 

Referring to FIGS, 9 and 10, the microwave oven in accordance with a fourth 
15 preferred embodiment of the present invration has an exhaust duct 410 configured to 
be in communication with a space having suction force of exhaust fan 270 transmitted 
thereto. 

In more detail, it is preferable that the exhaust duct 410 is configured to be in 
communication with the second exhaust flow passage 105. Therefore, upon putting the 
20 exhaust fan 270 into operation, air suction force of the exhaust fan 270 is made to be 
applied even to an inside of the outfit room 150 through the exhaust duct 410. 

If the exhaust duct 410 is provided to be in communication with the second 
exhaxist flow passage 105, the air is forcibly discharged firom the outfit room 150 to an 
outside of the body by air suction force of the exhaust fan 270, 
25 That is, the air is guided firom the outfit room 150 to the exhaust fan 270 
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through the exhaust duct 410 and the second exhaust flow passage 105, and discharged 
to an outside of the body 100 through the exhaust opening 103. 

According to this, the heated air is discharged from the outfit room 150 to an 
outside of the body 100 more quickly, to cool down the various electric parts and the 
5 convection assembly 200, more smoothly. 
Industrial Applicability 

The present invention has the following advantages. 

First, the mounting of the convection assembly at a side of the inner case 
enables to reduce a front-rear distance of the microwave oven, permitting to make the 
10 microwave oven smaller, or to make a cooking chamber thereof larger for the same 
size of the microwave ovens. 

Moreover, when the convection assembly is mounted in the outfit room, the 
cooling fan for the oirtfit room can cool down the electric parts and the convection 
assembly at the same time, permitting to dispense with separate parts required for 
15 cooling the convection assembly. 

Second^ the possibility of discharging air &om the outfit room to an outside of 
the body througji the exhaust operdng or the exhaust duct provided separately in the 
upper surface of the outfit room permits to prevent heated air from bemg stagnant in 
the outfit room. 

20 Particularly, when the microwave oven is in a convection mode, the prevention 

of stagnation of the heated air in the outfit room prevents the electric parts and the 
convection assembly suffering from damage. 

Third, the forced discharge air from the outfit room by an exhaust fan permits 
to cool down the electric parts and the convection assembly in the outfit room, more 

25 quickly. 



